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(57) Abstract 

A process whereby 6-cyanomethyI-l,3-dioxane-4-acetic acid derivatives, which are important intermediates of an HMG coenzyme A 
reductase atorvastatin, can be industrially, easily and efficiently produced. This process comprises starting with a 3,5-dihydroxy-6- 
halohexane derivative, treating it with a cyaniding agent to thereby substitute the halogen atom with the cyano group (i.e., a cyanation 
reaction) and forming an acetal of a diol by using an acetal- forming agent in the presence of an acid catalyst (i.e., an acetal-formation 
reaction). 
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1) OiLWmmZ fcftlsT&K)* (3S, 5S) (3S, 5R) ( 

3R, 5S) (3R, 5R) -#©3, 5 - t H □ 6 -AD^ 

D->mmmfcftt>. ^nzn, (3s, sr> (3s, ss) o 

10 R, 5R) (3R, 5S) -ft©6 -->7;- 3, 5-ybf'D^/A+ 

U->K«i*#>&<li&n*. JfSKtt, TffiHKiS (5) T*m2tlZ> (3R, 5 
R) --ffcT&So 

OH OH 0 

foT, *fcJff$LK3, 5 - i?h H v - 6 - AD^If >|Rifl: (1 
) T£3 (3R, 5S) -6-^DD-3, 5-ykHD^yA^f>il, 1 
-v*^X^;i^6, «t>»SL^6 -yj;- 3, 5-ykHD^yA^ 
20 ymmmW (2) OR, 5R) -6->>7/-3, 5-yth'O^yA 

1 -y^iUfi^ilt^i^^S. 
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1~0. S^l^ST&D, ckD£?£lX«0. 0O5-O. 2^;USfiT^^o 
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1 - HJ7DOX*>#<Z>/\py>&M ; y/^*M7S h\ 7-feh75 
h\ *M75H, 7Hz hx h V )im ; y^fHW+yF, 

25 N-*3Ml/fcfaU FX '\*1M? 1 JH)>KMJ7 5 H^©#7°o h >M£?g 

^^tfen^o ±.u^mmm\t. m$LTm^T&&<, 2mu±^mmvx 
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&6~1 0©7U-;W£XHIK*R7~1 2 ©75;Mr;u*©^-3» nan?**. 

±I3&*R1~1 2©7KJ«, M6~l 0©7U-JVS> M7~l 
2©7 7JU*;US<i:LTte, w*tf, x^;ug, 1, i-v^;ux 

h*x*x;us, 7irjn, hj;wx, i-y^)vm. ^> 
25 swa, p-*h*$"*>5wak i-y<?)vx.?)\,&($ifimvf ens. #£L< 
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2) (3R, 5R) -6-i/7;-3, 5-ytHD + y^it>§l, 
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>- 4 &n*. »^L<«, TfS-fl35£ (8) TMSSn* (4 
R, 6S) -ftT*S. 
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5 

fct, It>jfSb^3, 5-S^kHP**>-6-AP's*-y->KB|3»# (1 
) (3R, 5S)-6-?pp-3, + 1 

-^^X^l^S, *t>ff*LV»6-AD^^;U- 1. 3-v**U->-4 
-WBS8§£# (7) (4R, 6S) -6-i?DD^-2, 2 

io 3 -^^-ti->-4-Mi, l-^^ux^i^siii-rs 

*56W^-hB©XS (IV) £:feV>T, X7>Mtffili:UTfci:, *B6£#ftffl 

->7>«^'>^A> y7>fti« X7Xtxh 7X3^1/7 ^X"} A, ->7> 
15 ^xh^^^7> ; &-^A^^tf 5*15. «F*l/<tt->7>*t:*-HJ£AX 

*56M^-hB©XS (IV) C£^T®fflT3X7/{tftJ©<£ffl§&, 6- 
3 4 -BMMMMfc (7) fc#U »£L<tel 

20 *f6W;P-hB©Xe (IV) fcfcHT, ffflt'tS^tlT, Xtt, 

:/*/-;k -i , V7'pt!;u7;up-;u, x^>^U3— ;u, *h^->x^/- 
;^©7;up-;i^^M ; ^xtfx wpxx s/^p^-y-xpoRfl:*** 

mm ; yifJU-fiV, Th7kh'P77X 1, 4- 5^*1* X *^JUt 
25 -^Jl/X-xJk v 5 / h*«>x^><?©x— ; KKx^k KBS? 
^©xxfJHi§i ; 7-fe h x *^Ji/x^;u$- h >n©^r b ; % 

<b*^UX ^PPtfUUA, 1, 1. 1 - h U ^DDI^>§©ADy>M 
; >>*3\>U*;UA7S h\ 7-kh75H, $^A75 h\ 7iz hx h U )Vm<D<S 



# 




WO 99/57109 



PCT/JP99/02272 



b\ 7irb75K, *^A7i K, 7-feb:ihU;k >?^;i/7Jl/**S/ h\ N 
5 *%W)l- hB(DXm (IV) OStf^gte, Ot^bl 5 0t« »£L<« 

2 cc^s i o ox:t'$>z><, 
#~ i (mra-c&s. 

bifyy^-^-^^mz^Kfwn^mx, ^^\zm^^i^xh^K 
*mjuv-hB(Dxm (iv) tCctoTii^n^, -i&iS o) ; 



T^$n^6-->7y^^^- 1, 3 -i;-**-y-y-4-m&mmft<D2~D<D^ 
25 mmfc (7) <DtLftmmz®:mL<xt5K). us, 6S) us, 6R) 

UR, 6S) (4R, 6R) -ft<D6-AD^fJ|/-l, 3-v 

*irvy-4-mM®mm^, -e-n^n, (4s, 6R) (4s, 6s 

) (4R, 6R) (4R, 6S) -^6-->7;/f^- 1, 3 

-~y**vy-4-m®mmmmt>nz>o »^b<«, ±tB<hiwii;-^ (6 



20 
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) T*m$nZ> (4R, 6R) 
(7) (4R, 6S) -6-CUU^)V-2, 2-9^^)1-1, 3- 

5 3 4 -m&mmfc (3) TS§ (4R, 6R) -6- 

MR) RZS 13 C-mm%&m*<!7h)l ( 13 C-NMR) tt, H^iftt^E 
X-4 0 0£JflV>TiBlJ£Ufc. 

15 

(3R. 5R-) - 6->7;-3, 5 - v fc H U± z/^tt >m 1 , 1-v^f 

(3R, 5S)-6-^OD-3, 5-ykHa + yA^>ll, l-V* 
20 ^JI/X^JI/ 0fcffl#frf&5 2 7 8 3 1 3 #8ISfflS£fB«©#8iK:T£j£) 2 3 8 
mg (1. Ommol) £2. Om 1 Oi?^^WA75 HKSil, ->7> 
jfc?-HJ9A5 Omg (1. Ommol) (DO. 5 m 1 TK^^iST^fc. 8 0 
< CT2lltra8t#&, MiCftUL, Om 1 £*JD;t, »iI^"P5 

ere ktt^K i e s e 1 g e 1 6 0 . : mmx^)V= 5 0:5 0) \Z 

£0»§!U (3R, 5R) -6— >7/-3, 5 - yk HD + yA*t>ll , 
1-y^WfJH 85rag$81 %<DWvmWhtLXft1t. 
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1 H-NMR (CDC 1 3 , 4 0 0MHz/ppm) ; 1. 47 (9H, s) , 
1. 72 (2H, dd) , 2. 43 (2H. d d ) , 2. 55 (2H, dd) , 
3. 96 (1H, bd), 4. 21 (1H. bt) , 4. 23-4. 34 (1 H, 
m) , 4. 2 5 (1 H, b s) 
5 13 C-NMR (CDC1 3 , lOOMHz/ppm) ; 2 5. 8, 2 8. 1, 
4 0. 8, 4 1. 9, 6 7. 9, 6 8. 7, 8 2. 1, 1 1 7. 4, 1 7 2. 1 

mmm 2 

(4R, 6R) -6-/7/^^-2, 2-v^5MU-l, 3-v^^jj->- 

10 4-mmi, 1 -j^^x^KP^fiE 

(3R, 5R) -6— >7/-3, 5 - v t H n*>"\*t)->$ 1 , 1-v?* 
fJH^2 2 9mg (1. Ommol) £7izb>l. OmllCiilL, 2, 
2 -v 5 ^ h^^yp/^>0. 49ml (4. Ommol), tf'Jv-^Ap-h 
JH>XJV*^-h5. 2mg (0. 05mmol) ^IH^iin^. ^T5P#^ 
15 S»Lfc. «ETl:K»tSl©2, 2-y^h + yyp/'?>$gSb > i 
mZ7kl Om 1 £iP;t, g^X^UT 3 HUfttliL 7c, 
ttfcUUfe«®^^n^7jcT^^, ^7KM±h UvA«L, MEET 

e r c kftggK ieselgel60, A*i7-> : @^X^;U= 8 0:2 0) C 
20 iOffiSJU (4R, 6R) - 6 — >77 2 , 2- s J*7)V-l, 3- 

yW>-4-Sil, 1 - v^^;i/X^;i/2 2 9mg£(S&@#<t:LTiK* 
8 5%T#fc. 

1 H — NMR (CDC 1 3 , 4 0 0MHz/ppm) ; 1. 32 (1H, dd 
) , 1. 39 (3H. s) , 1. 45 (9H, s) , 1. 46 (3H, s) , 1. 
25 7 5 (1 H, dt). 2. 34 (1H, dd), 2. 46 (1H, dd), 2. 
51 (2H, t), 4. 12-4. 17 ( 1 H, m) , 4. 26-4. 31 (1 

1 3 C-NMR (CDC 1 3 , lOOMHz/ppm) ; 19. 6, 25. 0, 
2 8. 1, 2 9. 7, 3 5. 4. 4 2. 3, 6 5. 1, 6 5. 7, 8 0. 9, 9 
9. 5. 116. 8, 169. 9 




WO 99/57109 PCT/JP99/02272 

19 

(4R. 6S) - 6-^PD^fJW2, 2-*J*?-)V-l, Z - 
5 (3R, 5S) - 6-fDD-3, 5-ykh'D^y^it>|l, 1 

(*a#if^5 2 7 8 3 1 3 j %wmm\zmffi<Djjm\zTGf&.) 47 e 

mg (2. Ommol) &7~th>2. 0mllC^l,.2, + 
D/^>0. 4 9ml (4. Ommol) . fcf'J v^^A p - hJI/X>7JU**- 
MO. 4mg (0. 1 Ommol) ^Jii^JbP^., MT6l$|iSIJt#L;fc. «JE 
10 TfCSJ^^^tjifiJ<7)2, 2-v>* h*v7*cm>£@£U aSEfcTkl Om 1 

M^SiLT (4R, 6S) -6-*dD*5\fc-2. 2-v*^-l, 
3-$?***>-4-»Kl. 1 -i>*5-)lX?)l,5 1 0mg^iK^9 2%T# 
15 fzo 

1 H — N M R (CDC 1 3 , 400MHz/ppm) ; 1. 25 ( 1 H, dd 
) , 1. 39 (3H. s) , 1. 45 (9H, s) , 1. 47 (3H. s) , 1. 
77 (1H, dt), 2. 33 (1H, dd), 2. 46 (1H, dd), 2. 
40 (1H, dd) , 2. 51 (1H, dd) , 4. 03-4. 10 (1H, m 
20 ) , 4. 2 5 - 4. 3 0 ( 1 H, m) 

1 3 C-NMR (CDC 1 3> lOOMHz/ppm) ; 19. 7, 28. 1. 
2 9. 8, 3 4. 0, 4 2. 6, 4 7. 1, 6 5. 9, 6 9. 2, 8 0. 8, 9 
9. 3, 17 0. 1 



25 &MM4 

(4R, 6R) - 6-y77/^-2, 2 - S?*^- 1 , 3 - - 

(4R, 6S) -6-^DD/fJV-2, 2-v*^;U-l, 3-v^++>"> 
-4 -Ml. 1 - VPWUX3MU2 7 8. 1 (1. Ommol) £2. Oml 
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©y^WM+yN:i)IU< *>7>ftth'J^10 0mg (2. Omm 
ol) 00. 5ml*8»SITLfc. 1 O0TCT3 O^am UtC?frl9 
U Efcttfczkl 0m 1 £2)D;L, n -^+r>T3 @»ajL£. JfttBLfc^l 

5 fc&nfctt*M&&*>y#^>l'#7A*DTb$f5 7-f- (Merc k&K i e 
s e 1 g e 1 6 0, ^\+1^> : »RX^JU= 8 0:2 0) fc,fcO*338U (4R, 
6R) -6-->7/^^JU-2, 2-^*3^-1, 3-z?**D->-4-mm 
1, 1-*J*'?')],X9')V2 8mg5afi@*ilTiK$l 1 



10 BH±<DflJfflTOtt 
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(i) 



OH OH 0 



OR 1 



(1) 



R 1 ^ rtSfilgH^ j^$c 6 ~ 1 0 ©7 

u -Mxtt^sa 7 - 1 2 ©7 7;^jvso^f n*»sst. xa, ;\py> 

10 ^fW, ) T'i$n?>3, 5 - y t h'D + •>- 6 - AD^D->H^II 

j&, M^#STT7-fe^-;i/MS^J^fflv^v^--;ycD7-t^-;u 

»dcR*fefr5c:i:*4*«frs, (3) ; 



RMi, jwiatrai;. r 2 , r 3 ^ ^-n-etiMUT. tksustp, ^ 

20 ifsgc 1 ~ 1 2 <D7;W1/S. 6 ~ 1 0 <D7 1) 7-120 

7 7)l*)lM<D^-?nfr&%?o ) T^n5 6-y7;^^-l, 3-^ 

2. -«2^ (1) ^SnS3, Ho + '>-6-AP^U->B6»» 

25 i/rsimtofcmz&v, -ks (2) ; 




OH OH 0 
NcJnAA 0R i (2) 



10 



15 



25 
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3. (1) T^2ft3fc£#><i:LT, (4) ; 

OH OH 0 



(4) 



BC^S^T. ) T*$n3 (3R, 5S) -3, 5-ykFD^y-6-ADA 



OH OH 0 



(5) 



RM*» huEI^C. ) (3R, 5R) -6-->7y-3, 

20 5 -yt FD^^U-^KRWfrfcfc&ftK:, KMJS^frT, 7-fe^-;P»riS 
SJS»JC«k0 7-fe^-;P^Ki6Sff'5itJC«l:D, (6) ; 



V 1 



(6) 



^^C 1 — 1 2©7M;^, E*5?lgt6~l 0©7'J-;P«Xtt^^^[7~l 2© 
7 7;P*;U»©^Ttld^«"T. ) Trg£n£ (4R, 6R) - 6->7/^f 
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4. (1) Tg$n5 3, 5-ykFD^/-6-An^>|^l 

5 — JR^C (7) ; 




10 

HC^SI". R 2 , R 3 tt, ^ntilt. zkajR^ ^tl~1207 
6 ~ 1 0 07 U -JU&X«lfc*ft 7 ~ 1 2 ©77KJH©^ 

15 rn*^*-r. ) T*sn*6-An^^- 1. 3-^+ij->-4-wm« 



5. (1) Tt^n^ftLT, (4) ; 

OH OH 0 
XnA^V^qr 1 (4) 

25 HC^ST. ) T^^nS (3R, 5S) -3, 5-yhFP^y-6-/\DA 
-;WBJfcJRfc&frV>. -jfiS (8) ; 
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CT "0 0 



OR 1 



(3) 



©7 7;WU£®^T*lrt*£ST. ) (4R, 6S) 

10 fbT^^«i:(3j;0. (6) ; 



+ , R 1 , R 2 « R 3 tt, tMEKWi;. ) Tr^£tl5 (4R, 6R) -6- 
y/y^^-l, 3-5?**lJ->-4-*KKilt#*»4»*^4«B«0«3fi 

20 6. -*a (1) ; 



'J -^SXttSSHS 7 ~ 1 2 ©77J^M©^ WSSb. Xtt, AO^> 
->7 Mm\Zfrfol£^Z>^t*®WLttZ>. (2) ; 



15 




OH OH 0 
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OH OH 0 



OR 1 



(2) 



5 (a*. R 1 ^ mtNzmCo ) TSSftS 6 -1/7 J - 3, 5-ykh'a + y 
7. -flSiS (1) T*3tt<Mfcfctt£l/T, -«£ (4) ; 

io OH OH 0 

x v vx A vX X vx A or1 (4) 

15 JK^Sr^To ) T^£n3 (3R, 5S) -3, 5 - yt Ho^y- 6 - ADA 
(5) ; 



(aSt, R 1 ^ buIHUIWII;. ) T'g^ns (3R, 5R) -6-y7y-3, 



OH OH 0 



20 




(5) 



9. 7-fe*-;UJgj*JRfc3!l£LT2. 2->>* h*i/-7nrt>*mmT%ffij£ 
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10. mmm\t, p- wpx>x;u*>^ *>77-^;p*>»x«ifu v 
12. r^u, i -v*^;ux? 1 ;us-efc5!»#<7)fB0Sgi~i usuis® 
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